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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to electrostatographic
reproduction machines, and more particularly to the
charging and cleaning stations in an electrostatographic
reproduction machine. Specifically this invention relates
to such an electrostatographic reproduction machine
including combined charging and cleaning.

[0002] Generally, the process of electrostatographic
reproduction, as practiced in electrostatographic repro-
duction machines, includes charging a photoconductive
member to a substantially uniform potential so as to
sensitize the surface thereof A charged portion of the
photoconductive surface is exposed at an exposure sta-
tion to a light image of an original document to be repro-
duced. Typically, an original document to be reproduced
is placed in registration, either manually or by means of
an automatic document handler, on a platen for such
exposure.

[0003] Exposing an image of an original document
as such at the exposure station records an electrostatic
latent image of the original image onto the photocon-
ductive member. The recorded latent image is subse-
quently developed using a development apparatus by
bringing a charged dry or liquid developer material into
contact with the latent image. Two component and sin-
gle component developer materials are commonly
used. A typical two-component dry developer material
has magnetic carrier granules with fusible toner parti-
cles adhering triobelectrically thereto. A single compo-
nent dry developer material typically comprising toner
particles only can also be used. The toner image
formed by such development is subsequently trans-
ferred at a transfer station onto a copy sheet fed to such
transfer station, and on which the toner particles image
is then heated and permanently fused so as to form a
"hardcopy" of the original image.

[0004] It is well known to provide a number of the
elements and components, of an electrostatographic
reproduction machine, in the form of a customer or user
replaceable unit CRU. Typically such units are each
formed as a cartridge that can be inserted or removed
from the machine frame by a customer or user. Repro-
duction machines such as copiers and printers ordinar-
ily include consumable materials such as toner, volume
limiting components such as a waste toner container,
and life cycle limiting components such as a photore-
ceptor and a cleaning device. Because these elements
of the copying machine or printer must be replaced fre-
quently, they are more likely to be incorporated into a
replaceable cartridge as above.

[0005] There are therefore various types and sizes
of cartridges, varying from single machine element car-
tridges such as a toner cartridge, to all-in-one elec-
trostatographic toner image forming and transfer
process cartridges. The design, particularly of an all-in-
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one cartridge can be very costly and complicated by a
need to optimize the life cycles of different elements, as
well as to integrate all the included elements, while not
undermining the image quality.

[0006] The electrostatographic printing process
includes six steps or stations within the printing
machine. The first of these steps is the charging step
performed at the charging station. The second of these
steps is the imaging step performed at the imaging sta-
tion. The third step is the development step performed
at the development station. The fourth step is the trans-
fer step occurring at the transfer station. The fifth step is
the fusing step occurring at the fusing station. The sixth
step is the cleaning step performed at the cleaning sta-
tion.

[0007] A typical prior art electrostatographic print-
ing machine is shown in Figure 2 as printing machine 1.
The printing machine 1 includes a photo-conductive
surface in the form as shown as photoconductive drum
2. While the printing machine 1 as shown in Figure 2 is
in the form of a drum, prior art printing machines also
include a flexible belt which are supported by rollers (not
shown).

[0008] The printing machine 1 includes a charging
station A at which a latent image is applied to the photo-
conductive drum 2. The charging station A includes a
charge corotron 3 for generating ions to charge the
drum 2. The charge corotron 3 may be any corotron
capable of applying a charge to the drum 2. For exam-
ple, the charge corotron 3 may include a wire type coro-
tron.

[0009] The printing machine 1 further includes an
imaging station B at which an image is formed by expos-
ing light to a portion of the latent image formed by the
charging station A. The imaging station B may be in the
form of a light lens imaging station or a raster optical
scanner laser type of image station.

[0010] The printing machine 1 further includes a
development station C where marking particles are uti-
lized to develop the latent image formed by the imaging
station B. The development station C may include for
example a roller 4 for advancing the marking particles
toward the drum 2.

[0011] The printing machine 1 further includes a
transfer station D at which the developed image from
the development station C is transferred to a sheet.
[0012] The printing machine 1 further includes a
fusing station E at which the developed image is fused
to the sheet by fusing rollers 5.

[0013] The printing machine 1 further includes a
cleaning station F at which the photoconductive drum 2
is cleaned of contamination and residual particles so
that the printing machine 1 may be recharged at charg-
ing station A. Cleaning station F may, for example,
include a detoning roll, a rotating brush or as shown in
Figure 2, include a cleaning blade 6 for removal of the
contamination and residual toner particles on the photo-
conductive drum 2.
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[0014] An alternative form of a prior art machine as
shown as printing machine 1' as shown in Figure 3. The
printing machine 1, includes a photoconductive surface
in the form of the photoconductive drum 2. The photo-
conductive surface may alternatively be in the form of a
belt supported by rollers (not shown). The printing
machine 1' includes a charging station A' at which a
charge is applied to the photoconductive drum 2. For
example, the charging station A' may include a biased
charge roller 7 which applies the charge to the photo-
conductive drum 2.

[0015] After the photoconductive surface has been
charged, the photoconductive surface is exposed at
imaging station B'. Atimaging station B', the charge sur-
face is exposed to form a latent image. The exposure
station may include a light lens system or a raster output
scanner laser system.

[0016] At development station C', the latent image
is developed with marking particles to form the devel-
oped image. The marking particles are advanced
toward the photoconductive drum 2 by for example a
developer roller 8.

[0017] At transfer station D', the developed image
from the development station C' is transferred to a
sheet.

[0018] At fusing station E', a set of fusing rolls 9 is
utilized to fuse the developed image onto the sheet.
[0019] At cleaning station F', the cleaning blade 6 is
utilized to remove the excess marking particles and
contamination from the photoconductive drum 2 so that
the xerographic process can begin anew at charging
station A'".

[0020] Prior art printing machines such as printing
machine 1 of Figure 2 and printing machine 1' of Figure
3 requires separated apparatuses for the charging sta-
tion and for the cleaning station. The charging station
and the cleaning station require expensive hardware as
well as significant assembly time and cost. Further, the
requirement for separate cleaning and charging sys-
tems represents an increase in the development time to
develop a xerographic system that will properly operate
in the printing machine. Further, the requirement for
separate cleaning and charging station results in a
large, cumbersome xerographic system. Component
size and gravity considerations limit the design flexibility
for the printing machine with separate cleaning and
charging stations. Further, the cleaning and charging
systems each require physical space about the photo-
conductive surface requiring the xerographic system to
become large.

[0021] Prior art charging devices are particularly
wrought with problems. For example, corotron type of
charging devices as shown in Figure 2 are a significant
source of ozone. Attempts have been made to reduce
the ozone generated from corotron devices. For exam-
ple, carbon paper lining may be added to the shield
about the corotron or a deep AG coating may be applied
to the corotron grid. The carbon paper lining and AG
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coating serve to reduce the ozone generated in the
corotron device. Even with the attempts to reduce the
ozone of the corotron, corotrons tend to be a significant
source of ozone emission.

[0022] The alternate type of charging device is in
the form of a bias charge roller. A bias charge roller con-
tacts the photoreceptor and can cause wear to the pho-
toconductive surface.

[0023] US-A 5,166,733 discloses an electrophoto-
graphic printer having a photoreceptor surface for the
creation of electrostatic latent images thereon and a
rotating roll for conveying toner particles to a develop-
ment zone adjacent the photoreceptor surface, an
apparatus prevents the migration of toner particles from
the roll. A blade, in contact with the roll adjacent one
end thereof, causes toner particles adhering to an area
of the roll to be moved toward the roll center as the roll
rotates.

[0024] US-A 5,085,171 discloses a doctor blade
having an outer metal surface on a grit layer with flexible
backing. The blade is pushed by foam or, alternately by
inherent resilience, onto a developer roller. The compli-
ance reduces toner variations which result from surface
variations of the blade and the roller.

[0025] US-A 4,935,784 discloses an apparatus for
developing a latent image on a photo-sensitive drum
which apparatus uses as a developing agent microcap-
sule toner magnetic particles wherein regulation mem-
ber contacts the surface of developing agent carrier, or
sleeve, under pressure for regulating the thickness of a
uniform thin layer of the particles deposited on the
sleeve and the contact pressure of the regulation mem-
ber on the sleeve is not more than 20 g/cm. Preferably,
the toner particles have a residual magnetic level not
more than 4 emu/g and a magnetic holding force not
more than 90 Oe.

[0026] US-A 4,901,116 discloses an electrostatic
copier having a smoothing member at an upstream side
in the developer conveying direction in the vicinity of a
developing area between a developer conveyer and an
image-forming member in order to smooth a developer
layer on the conveyor prior to transfer of the image form-
ing member. Further, one surface of the smoothing
member is so arranged as to come in contact with the
image-forming member and another surface smoothes
the developer layer. The developer conveyer has a mag-
net member therein and the magnet member is posi-
tioned to face the smoothing portion of the smoothing
member.

[0027] US-A 4,777,904 discloses a touchdown
development system includes a donor roll positioned
closely adjacent a photosensitive member in order to
develop an image on the surface of the photosensitive
member. A reverse mounted doctor blade is employed
in the system along with a toner pump in order to apply
a smooth and uniform layer of toner onto the surface of
the donor roll.

[0028] US-A 4,637,340 discloses a structure for
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metering the developer to a uniform thickness on a
developer roll. To this end a magnetic steel shim or
blade member is provided in the vicinity of a magnetic
developer roll. The shape and location of the shim or
blade member in the developer sump is such that a
transport magnet (i.e. developer roll) rotatably sup-
ported adjacent the outlet of the sump causes vibration
of the shim or blade due to the coupling and decoupling
therebetween of the magnetic force fields created
through the rotation of the developer roll. The developer
which passes between the shim or blade member and
the developer roll is freed of agglomerations and is
metered to a predetermined thickness on the developer
roll.

[0029] US-A 4,558,943 discloses an apparatus in
which a latent image recorded on an image receiving
member is developed. A developer roller transports the
marking particles into the development zone. The devel-
oper roller has the exterior surface thereof roughened
forming a multiplicity of peaks extending outwardly
therefrom with a coating of polymeric material filling the
space between adjacent peaks. A blade is positioned to
have the free end thereof contacting the peaks on the
developer roller. The blade has a plurality of apertures
therein through which the marking particles pass. In this
way, the thickness of the layer of marking particles on
the developer roller is controlled.

[0030] US-A 4,523,833 discloses an apparatus in
which a latent image recorded on an image receiving
member is developed. A developer roller transports
marking particles into the development zone. A blade
having at least one aperture therein through which the
marking particles pass has the free end portion thereof
contacting the developer roller. A controller regulates
the quantity of marking particles passing through the
aperture in the blade. In this way, the thickness of the
layer of marking particles on the developer roller is
adjusted.

[0031] US-A 4,348,979 discloses a magnetic brush
monocomponent developer unit includes a doctor blade
for rendering uniform the layer of toner magnetically
attracted to the surface of a shell within which a rotating
magnetic roller is positioned. A coil connected to the
doctor blade receives an alternating magnetic field in
response to rotation of the roller and the induced volt-
age fluctuations in that coil are sensed to determine
when the voltage amplitude exceeds a given threshold
value (indicative of a low amount of toner held back by
the doctor blade) at which application of toner to the
layer by way of a metering roller and sealing brushes is
resumed.

[0032] US-A 3,660,863 discloses an elastomeric
blade for removing a dry particulate material from a sur-
face to which the particulate material is electrostatically
bonded. An edge of the blade is supported in pressure
contact against the surface in a cutting tool fashion and
relative motion between the blade and the surface pro-
duced wherein the edge of the blade moves between
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the particulate material and the surface to cut or chisel
the material from the surface.

[0033] US-A 4,523,833 discloses a process car-
tridge for use in a printing machine. The process car-
tridge includes a housing having a first support surface
and a second support surface. The housing further
includes a first member rotatably secured to the housing
at the first support surface and the second support sur-
face. The housing further includes a second member
spaced from the first member and rotatably secured to
the housing at the first support surface and the second
support surface. The housing further includes a first
gear operably associated with the first member and
rotatable therewith. The housing further includes a sec-
ond gear operably associated with the second member
and rotatable therewith. The first gear and the second
gear are positioned adjacent the first support surface.

SUMMARY OF THE INVENTION

[0034] In accordance with one aspect of the present
invention, there is provided a member for use in an elec-
trostatographic printing machine. The member is
adapted to transfer a charge from a charging source to
a surface adapted to receive a latent image. The mem-
ber is also adapted to clean at least one of marking par-
ticles and contamination from the surface.

[0035] Preferably, said member comprises a blade.
[0036] Preferably, at least a portion of said blade
comprises an electrically conductive plastic.

[0037] Preferably, the portion of said blade com-
prises urethane.

[0038] Advantageously, the portion of said blade
includes an additive to assist the conduction of electric-
ity.

[0039] Preferably, said blade comprises: an electri-

cally conductive metal body electrically connectable to
the charging source; and a flexible member extending
from said body, said flexible member contactable with
the surface.

[0040] Preferably, said member is adapted to
receive an electrical voltage of at least 1000 volts alter-
nating current from the charging source.

[0041] In accordance with another aspect of the
present invention, there is provided a cleaning and
charging system for use in a electrostatographic printing
machine. The system is utilized for transferring a charge
from a charging source to a surface adapted to receive
a latent image and for cleaning at least one of marking
particles and contamination from the surface. The sys-
tem includes a frame and a member. The member is
operably associated with the frame. The member is in
contact with the surface. The member is adapted to
transfer charge form the charging source to the surface.
The member is adapted to clean at least one of marking
particles and contamination from the surface.

[0042] In accordance with another aspect of the
present invention, there is provided a process cartridge
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for use in an electrostatographic printing machine for
developing with marking particles a latent image. The
process cartridge includes a housing defining a cham-
ber for storing a supply of marking particles therein. The
process cartridge also includes an imaging member
operably associated with the housing and includes a
surface thereof adapted to receive a latent image. The
process cartridge further includes a multifunctional
member operably associated with the imaging member
for transferring a charge from a charging source to the
surface of the imaging member and for cleaning at least
one of marking particles and contamination from the
surface of the imaging member. The process cartridge
also includes an advancing member operably associ-
ated with the housing for advancing the marking parti-
cles on a surface thereof from the chamber of the
housing in a first direction toward the surface of the
imaging member.

[0043] Preferably, said blade comprises an electri-
cally conductive metal body electrically connectable to
the charging source and operably associated with said
housing; and a flexible member extending from said
body, said flexible member contactable with the surface.
[0044] In accordance with yet another aspect of the
present invention, there is provided an electrophoto-
graphic printing machine of the type including a clean-
ing and charging system. The system is utilized for
transferring a charge from a charging source to a sur-
face adapted to receive a latent image and for cleaning
at least one of marking particles and contamination
from the surface. The system includes a frame and a
member. The member is operably associated with the
frame. The member is in contact with the surface. The
member is adapted to transfer charge form the charging
source to the surface. The member is also adapted to
clean at least one of marking particles and contamina-
tion from the surface.

[0045] Preferably, the printing machine further com-
prises at least one of a drum having a drum photocon-
ductive surface thereon and a belt having a belt
photoconductive surface thereon, at least one of the
drum photoconductive surface thereon and the belt
photoconductive surface defining the first mentioned
surface.

[0046] Preferably, the printing machine further com-
prises an exposing station for exposing the photocon-
ductive surface, said exposing station including at least
one of a raster output scanner and a light lens system.

[0047] In accordance with yet another aspect of the
present invention, there is provided a method for devel-
oping with marking particles a latent image. The method
includes the steps of applying a charge to a surface of
an imaging member with a multifunctional member,
forming a latent image on the surface, developing the
latent image to from a developed image, transferring the
developed image onto a substrate, and cleaning the
surface of the imaging member with the multifunctional
member.
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[0048] Preferably, the applying step comprises
applying a charge to a surface of an imaging member
with a flexible electrically conductive blade; and the
cleaning step comprises cleaning the surface of the
imaging member with the flexible electrically conductive
blade.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] In the detailed description of the invention
presented below, reference is made to the drawings, in
which:

Figure 1 is a schematic view of an electrophoto-
graphic printing apparatus utilizing the combined
charging and cleaning blade according to the
present invention;

Figure 2 is a schematic view of a prior art electro-
photographic printing apparatus utilizing a charge
corotron for charging and a separate cleaning blade
for cleaning;

Figure 3 is a schematic view of another prior art
electrophotographic printing apparatus utilizing a
biased charging roller for charging and a separate
cleaning blade for cleaning;

Figure 4 is a schematic view of an electrophoto-
graphic copying machine utilizing the combined
charging and cleaning blade according to the
present invention;

Figure 5 is a schematic view of an electrophoto-
graphic printing machine with a raster output scan-
ner for exposure and a photoconductive drum, the
machine utilizing the combined charging and clean-
ing blade according to the present invention;
Figure 6 is a schematic view of an electrophoto-
graphic printing machine with a raster output scan-
ner for exposure and a photoconductive belt, the
machine utilizing the combined charging and clean-
ing blade according to the present invention;
Figure 7 is a schematic view of a charging and
cleaning system for use in an electrophotographic
printing machine, the charging and cleaning system
utilizing the combined charging and cleaning blade
according to the present invention;

Figure 8 is a plan view of a process cartridge mod-
ule utilizing the combined charging and cleaning
blade according to the present invention;

Figure 9 is a partial perspective view of the two
stage charging and metering of the combined
charging and cleaning blade according to the
present invention;

Figure 10 is a cross sectional view along the line
10-10 in the direction of the arrows of the combined
charging and cleaning blade of Figure 9;

Figure 11 is a front vertical illustration of an exem-
plary compact -electrostatographic reproduction
machine utilizing the combined charging and clean-
ing blade in accordance with the present invention;
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and

Figure 12 is a perspective view of the machine of
Figure 11.

DETAILED DESCRIPTION OF THE INVENTION

[0050] While the present invention will be described
in connection with a preferred embodiment thereof, it
will be understood that it is not intended to limit the
invention to that embodiment. On the contrary, it is
intended to cover all alternatives, modifications, and
equivalents as may be included within the spirit and
scope of the invention as defined by the appended
claims.

[0051] Referring now to Figure 1, a printing
machine 10 is shown incorporating the combined charg-
ing and cleaning blade of the present invention. The
electrophotographic printing machine shown employs a
photo-conductive drum 12 although photoreceptors in
the form of a belt are also known, and may be substi-
tuted therefor. The drum 12 has a photoconductive sur-
face 14 deposited on a photoconductive substrate 16.
The drum 12 moves in the direction of arrow 18 to
advance successive portions of the drum 12 sequen-
tially through the various processing stations disposed
about the path of movement of the drum 12. A motor 20
rotates the drum 12 to advance the drum 12 in the direc-
tion of arrow 18. The drum 12 is coupled to the motor 20
by any suitable means such as a drive.

[0052] Initially successive portions of the drum 12
pass through the charging station A". At charging sta-
tion A", a combined charging and cleaning member 22
according to the present invention is utilized. The clean-
ing and charging member 22 serves to charge the drum
12 to a selectively high uniform electrical potential, pref-
erably negative. Any suitable power source, well known
in the art, for example, charging source 24 may be
employed for controlling the charge being applied by the
cleaning and charging member 22. The cleaning and
charging member 22 is adapted to transfer a charge 26
from the charging source 24 to photoconductive surface
14 on the photoconductive member 12. The photocon-
ductive surface 14 is adapted to receive a latent image
28. The combined cleaning and charging member 22 is
adapted to clean at least one of marking particles 30 or
contamination 32 from the photoconductive surface 14
of the drum 12.

[0053] While the member 22 may have any suitable
size and shape and be made of any suitable configura-
tion capable of cleaning at least one of the marking par-
ticles 30 and the contamination 32, preferably, the
member 22 is in the form of a blade. To assure that the
charge 26 from the charging source 24 is transferred to
the surface 14 of the drum 12, preferably, at least a por-
tion of the blade 22 includes an electrically conductive
material. For example, for simplicity, to minimize wear
upon the surface 14, and to reduce cost, the portion of
the blade 22 which contacts the surface 14 of the drum
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12 is made of a plastic.

[0054] While any suitable durable plastic may be
utilized for the portion of the blade which contacts the
surface 14 of the drum 12, preferably, the blade 22 is
made of a urethane. Preferably, to assure that the
charge 26 from the charging source 24 is efficiently
applied by the blade 22 to the surface 14 of the drum 12,
preferably, the portion of the blade 22 through which the
charge 26 passes preferably includes an additive 34 to
assist in the conduction of electricity. The additive 34
may be any suitable material capable of improving the
electrical conductivity of the blade 22. For example, the
additive 34 may be in the form of carbon fibers which
are mixed with the material from which the blade 22 is
molded.

[0055] The member 22 transfers the charge 26 from
the charging source 24 to form a charged surface 36 on
the periphery 14 of the drum 12. As the drum 12 rotates
in the direction of arrow 18, the charge surface 36
advances from the charging station A" to the imaging
station B". At imaging station B", the charge surface 36
is partially exposed to form the latent image 28. The
imaging station B" may be in the form of a light lens sys-
tem including a light source and a series of mirrors and
lenses (not shown) such that a document (not shown)
may be illuminated to selectively discharge a portion of
the charge surface 36. It should be appreciated that the
printing machine may be a digital printing machine. In a
digital printing machine, a raster optical scanner (ROS)
may lay out the image in a series of horizontal scan lines
with each line having a specific number of pixels per
inch. The ROS may include a laser (not shown) having
a rotating polygon mirror block associated therewith.
The ROS exposes the photoconductive surface of the
printer.

[0056] As the drum 18 rotates further in the direc-
tion of arrow 18, the latent image 28 is advanced into
the development station C". At development station C",
a magnetic development system or unit generally indi-
cated by reference numeral 38 advances marking parti-
cles 30 into contact with the latent image 28 on the
drum 12. For example, and as shown in Figure 1, the
magnetic developer unit 38 includes a device such as
magnetic roller 40 for advancing the marking particles
30 toward the drum 12. Thus, the developer unit 38 con-
tains a magnetic roller 40. Appropriate developer bias-
ing to assist in the transfer of the marking particles from
the developer roll to the latent image 28 may be accom-
plished via a power supply 42 electrically connected to
the developer unit 38.

[0057] The developer unit 38 develops the charged
image areas of the latent image 28 of the photoconduc-
tive surface 14. The developer unit 38 contains for
example magnetic black toner, for example, marking
particles 30 which are charged by the electrostatic field
existing between the photoconductive surface 14 and
the electrically biased developer roll 40 in the developer
unit 38.
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[0058] A sheet of support material 46 is moved into
contact with developed image 48 at transfer station D".
The sheet 46 is advanced to the transfer station D" by a
suitable sheet feeding apparatus (not shown). For
example, the sheet feeding apparatus includes a feed
roll (not shown) contacting the uppermost sheet of a
stack copy sheet. Feed rolls rotate so as to advance the
uppermost sheet from the stack into a chute which
directs the advancing sheet of support material into
contact with the photoconductive surface of the drum 12
in a time sequence so that the developed image 48
developed thereon contacts with the advancing sheet
46 of support material at the transfer station D".

[0059] Transfer station D" may, for example, include
a charging device such as a corona charging device
(not shown) which may spray ions of a suitable polarity
onto the backside of the sheet 46. The ions attract the
developed image 40 from the drum 12 and transfer it to
the sheet 46. After transfer, the sheet continues to move
in the direction of arrow 50 onto a conveyor (not shown)
which advances the sheet to a fusing station E".

[0060] The fusing station E" includes for example a
fuser assembly 52 which permanently affixes the trans-
ferred developed image 48 to the sheet 46. For exam-
ple, the fuser assembly 52 comprises a heated fuser roll
54 and a pressure roll 56. The sheet 46 passes between
the fuser roll 54 and the pressure roll 56 with the devel-
oped image 48 contacting the fuser roll 54. In this man-
ner, the toner image is permanently affixed to the sheet
46. After fusing, a chute (not shown) guides the advanc-
ing sheet 46 to a catch tray (not shown) for subsequent
removal from the printing machine 10 by the operator. It
should also be understood that other post fusing opera-
tions can be included, for example, stapling, binding,
inverting and returning the sheet for duplexing and the
like.

[0061] After the sheet of support material 46 is sep-
arated from the photoconductive surface of the drum 12,
residual marking particles 30 and contamination 32 car-
ried by the image and non-image areas on the photo-
conductive surface 14 must be removed from the
photoconductive surface 14 of the drum 12 so that the
electrophotographic process may be repeated.

[0062] The marking particles 30 and contamination
32 are removed at charging and cleaning station A".
The member 22 which is also used to apply the charge
to the photoconductive surface 14 is utilized to remove
the residual marking particles 30 as well as contamina-
tion 32 from the photoconductive surface 14 of the drum
12. The residual particles and contamination 32 are
thus scrapped by the member 22 from the drum 12 and
then deposited into a waste container (not shown).
Simultaneously with the cleaning, the photoconductive
surface 14 is recharged to repeat the electrophoto-
graphic process.

[0063] Referring now to Figure 9, a cleaning and
charging member 22 is shown in greater detail. As
shown in Figure 9, the member 22 is in the form of a
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blade. It should be appreciated, however, that the mem-
ber 22 may have any suitable shape capable of contact
with the photoconductive surface 14 of the drum 12.

[0064] As shown in Figure 9, the member 22 is pref-
erably in the form of a blade. The blade 22 may have
any suitable shape capable of providing contact with the
photoconductive member 12. For example, and as
shown in Figure 9, the blade 22 has a generally rectan-
gular shape with a length LM and a height HM. The
blade 22 also has a thickness TM. Preferably, as shown
in Figure 9, the length LM of the blade 22 is equal to or
greater than the length LS of the developed image 40.
By providing the blade 22 with a width LM greater than
the developed image 40, the blade 22 may both charge
the surface 14 of the photoconductive member 12 as
well as clean the marking particles 30 and the contami-
nation 32 from the entire usable width of the photocon-
ductive member 12. For a printing machine having the
capability of printing sheets having a length of 11
inches, preferably, the length LS is approximately 11
inches with the length LM being slightly larger than the
length LS.

[0065] The blade 22 may have any suitable height
and thickness capable of providing the proper flexibility
for the blade 22 so that it may properly engage and con-
tact the photoconductive member 12 to transfer the
charge thereto and to have sufficient contact with the
surface 14 of the member 12 such that the contamina-
tion 32 and marking particles 30 may be removed from
the surface 14 of the member 12. For example, the
blade 22 may have a height HM of from 10 to 15 millim-
eters and a thickness TM of approximately 1 to 3 millim-
eters. It should be appreciated that the hardness and
the modulus of the blade material will affect the proper
height and thickness of the blade.

[0066] While the blade 22 may be made intricately
from a single component, preferably, the blade 22
includes two components. As shown in Figure 9, the
blade 22 includes a conductive body 60 and a flexile tip
62 extending outwardly from the conductive body 60.
The conductive body 60 serves to support the flexible
tip 62 of the blade 22 and serves to transfer the charge
26 from the charging source 24 to the flexible tip 62. The
conductive body 62 has any suitable shape and may for
simplicity have a generally rectangular shape. The con-
ductive body 62 may have a height HB of for example,
one half to three inches, and may have a thickness TB
of, for example, 0.05 to 0.25 inches.

[0067] The conductive body 60 may be secured to
the flexible tip 62 in any suitable fashion. For example,
the conductive body 60 may be secured to the flexible
tip 62 by fasteners or as shown in Figure 9 being
secured to the tip 62 by means of an adhesive 63
applied between the body 60 and the tip 62. The adhe-
sive 63 may be any suitable adhesive, for example, a
glue.

[0068] The flexible body 60 may be made of any
suitable durable material and may for example be made
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of an electrically conductive material, for example, a
metal, such as aluminum. The flexible tip 62 may be
made of any suitable material for example, an electri-
cally conductive plastic. For example, the flexible tip 62
may be made of a urethane including additives 34 in the
form of carbon fibers or salt to assist in the electrical
conductivity of the tip 62. The tip 62 may include an
inclined surface 64 having a distal edge 66 thereof. The
edge 66 serves to be in contact with the photoconduc-
tive member 12 to remove the marking particles 30 and
contamination 32 therefrom.

[0069] The charging source 24 may be any source
capable of providing a charge to the photoconductive
surface 14 of the photoresistive member 12. For exam-
ple, the charging source 24 may include a direct current
source 68 as well as an alternating current source 70.
The alternating current source 70 may have a voltage of
1000 to 2000 volts alternating current. The direct cur-
rent source may have a bias of for example 50 to 500
volts.

[0070] Referring now to Figure 10, the blade 22 is
shown in contact with the drum 12. The body 60 of the
blade 22 may be mounted in the printing machine 10 in
any suitable fashion. For example, the body 60 of the
blade 22 may be mounted to frame 74 of the printing
machine 10. For example, the body 60 may be secured
to the frame 74 by fasteners such as screws 76. The
flexible tip 62 of the blade 22 is positioned relative to the
drum 12 such that residual particles 30 and contami-
nants 32 positioned on the surface 14 of the drum 12
may be removed as the drum 12 rotates in the direction
of arrow 18.

[0071] For example, the distal surface 64 of the flex-
ible tip 62 of the blade 22 may be positioned generally
parallel with the surface 14. The edge 66 of the tip 62
thus may contact the surface 14 of the drum 12 scrap-
ping or removing the contaminants 32 and residual par-
ticles 30 from the surface 14.

[0072] For example, the blade 22 may be positioned
relative to the drum 12 such that edge 66 of the blade 22
is positionable with respect to the surface 14 such that
line 78 through the edge 66 and centerline 80 of the
drum 12 is perpendicular to tangent line 82 tangent to
the surface 14 of the drum 12 at edge 66. The line 84
along the blade 22 may be positioned at an angle o of
for example 10 to 50 degrees between the line 84 and
the tangent line 82. To provide clearance between the
surface 14 and the surface 64 of the blade 22, prefera-
bly, the surface 64 defines an angle ¢ between the sur-
face 64 and line 84 which is less than the angle c.
[0073] Certain components within a printing
machine tend to wear or require replacement of the
printing machine. Such items typically include compo-
nents which are utilized during the printing process
such as the marking particles, the substrate or paper
sheets, as well as, certain components that tend to wear
during the printing process. Such wear items include the
photoconductive surface or drum as well as the cleaning
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blade and other similar components. Recently, such
consumable and wear components are combined into a
subsystem which is removable from the printing
machine so that the replacement of the consumable
and wear items may be readily performed by the
machine operator.

[0074] Referring now to Figure 8, one such subsys-
tem is shown in the form of a process cartridge 86. The
process cartridge 86 is utilized in the printing machine
10 for developing with the marking particles 30 a latent
image 28. The process cartridge 86 includes a housing
88 which defines a chamber 90 for storing a supply of
marking particles 30 therein. The process cartridge 86
further includes an imaging member in the form of a
drum 12 which is operably associated with the housing
88. For example, the drum 12 may be rotatably mounted
to the housing 88. The drum 12 includes a surface 14
which is adapted to receive a latent image 28.

[0075] The process cartridge further includes a
multi-functional member 22 in the form of the blade 22.
The blade 22 is operably associated with the drum 12.
For example, the blade 22 includes an edge 66 which is
contactable with the surface 14 of the drum 12. The
blade 22 has at least two functions. The first function is
to transfer a charge 26 from the charging source 24 to
the surface 14 of the drum 12. The second function of
the blade 22 is to clean the marking particles 30 and
contamination 32 from the surface 14 of the drum 12.
[0076] The process cartridge 86 further includes an
advancing member in the form of a developer roll 40.
The developer roll 40 is operably associated with the
housing 88 and may be rotatably mounted thereto. The
advancing member 40 is utilized to advance the mark-
ing particles 30 toward the surface 14 of the drum 12.
[0077] It should be appreciated that the charging
source 24 may be integral with the process cartridge 86
or may be a component separate from the process car-
tridge 86.

[0078] Referring now to Figure 11, the printing
machine 10 is shown. The printing machine 10 utilizes
the process cartridge 86 of Figure 8. Sheets 46
progress along paper path 90. Latent image 28 is
formed at image station B" and developed at developer
roll 40 within the process cartridge 88. The developed
image is transferred to the sheets 46 which progress
toward fuser assembly 52 where the developer material
is fused to the sheets 46 and progress toward output
tray 92.

[0079] Referring now to Figure 12, the printing
machine 10 is shown with the output tray 92 in greater
detail.

[0080] Referring now to Figure 5, an alternate
embodiment of a printing machine according to the
present invention is shown as printing machine 110.
Printing machine 110 utilizes the combined charging
and cleaning blade 122 which is similar to cleaning
blade 22 of Figure 1. The drum 112 which is similar to
drum 12 of the printing machine 10 of Figure 1, rotates
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in the direction of arrow 118. A latent image 128 is
formed on surface 114 of the drum 112 at the imaging
station B"'. As shown in Figure 5, the imaging station B"
is that of a printing machine which represents a digital
machine. In a digital printing machine, a ROS 194
(raster output scanner) lays out an image in a series of
horizontal scan lines with each line having a specific of
pixels per inch. The ROS may include a laser (not
shown) having a rotating polygon mirror block associ-
ated therewith. The ROS exposes the photoconductive
surface 114 of the drum 112.

[0081] The latent image 128 is developed at the
developing unit 138. The developing unit 138 includes a
developer roll 140 which is biased by a high voltage
power supply 142. A sheet 146 is positioned adjacent
the drum 114 at transfer station D™. The sheet 146 with
the developed image transferred thereto passes
through fuser assembly 152 where the image is fused
onto the sheet 146. After the developed image has been
transferred at transfer station D™, marking particles 130
and contamination 132 remaining on the surface 114 of
the drum 112 are removed therefrom by the blade 122.
The blade 122 simultaneously transfers charge 126
from the charging source 124 to the surface 114 of the
drum 112 to repeat the xerographic process.

[0082] Referring now to Figure 6, an alternate print-
ing machine 210 is shown. The printing machine 210 is
similar to the printing machine 110 of Figure 5, except
that rather than having the drum 112 of the printing
machine 110, the printing machine 210 includes a belt
212. The belt 212 includes a surface 214 thereof which
is photoconductive. A latent image 228 is developed by
raster optical scanner 294. The latent image 228 is
developed by the developer roll 240 at developer unit
238. The developed image is transferred onto sheet 246
and fused by fuser assembly 252.

[0083] The belt 212 is cleaned and recharged by
cleaning and charging member 222 which is similar to
cleaning member 122 of Figure 5. The charging mem-
ber 222 obtains a charge 226 from the charging source
224 and transfers it onto the surface 114 of the belt 212.
[0084] Referring now to Figure 4, an alternate print-
ing machine 310 is shown utilizing a charging and
cleaning blade 322 according to the present invention.
The blade 322 is similar to blade 222 of Figure 6 and
blade 122 of Figure 5. The blade 322 transfers charge
326 from charging source 324. The blade 322 is
mounted to frame 374 of the printing machine 310. The
drum 312 rotates in the direction of arrow 318. A docu-
ment 390 to be reproduced is placed on platen 392
located at the image station B"" where it is illuminated in
a known manner by a light source such as tungsten hal-
ogen lamp 394. The document 390 which is thus
exposed is imaged onto the drum 312 by a system of
mirrors 396 and lenses 398 as shown. The optical
image selectively discharges the surface 314 of the
drum 312 in an image configuration whereby an electro-
static latent image 328 of the original document is
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recorded on the drum 312.

[0085] The latent image 328 is developed by devel-
oper roll 340 by marking particles 330. The marking par-
ticles are urged from roll 340 toward the latent image
328 by high voltage power supply 342. Contamination
332 and marking particles 330 are removed from sur-
face 314 of the drum 312 after the developed image has
been transferred to sheet 346 and simultaneously the
surface 314 of the drum 312 is charged by blade 322.
The sheet 346 is fused at fuser station 352. The con-
tamination 332 and marking particles 330 are removed
from the surface 314 of the drum 312 by blade 22
thereby completing the xerographic process.

[0086] Referring now to Figure 7, a cleaning and
charging system 490 for use in the xerographic printing
machine 410 is shown. The system 490 is utilized for
transferring a charge 426 from a charging source 424 to
a surface 414 of drum 412 which is adapted to receive a
latent image 428 and for cleaning marking particles 430
and contamination 432 from the surface 414 of the drum
412. The cleaning and charging system 490 includes a
frame 494 which is mounted to the printing machine
410. The cleaning and charging system 490 also
includes a member 422 in the form of a blade similar to
blade 22 of Figure 1. The blade 422 is associated with
the frame 474. The blade 422 is in contact with the sur-
face 414 of the drum 412. The blade 422 is adapted to
transfer the charge 426 from the charging source 424 to
the surface 414. The blade 422 is also adapted to clean
the marking particles 430 and the contamination 432
from the surface 414. The cleaning and the charging
may thus be preformed simultaneously by the blade
422.

[0087] By providing a multi-function cleaning and
charging member, the ozone emission from the printing
machine may be reduced.

[0088] By providing a multi-function cleaning and
charging member, a printing machine may be provided
which is simpler, less expensive and easier and less
expensive to manufacture and assemble.

[0089] By providing a cleaning and charging mem-
ber which utilizes a blade to clean and to charge the
photoconductive surface, the use of an expensive
charging device such as a corotron or a bias charge
roller is eliminated.

[0090] By providing a multi-function cleaning and
charging blade, assembly time and cost may be
reduced from the cost of the printing machine.

Claims

1. A member for use in an electrostatographic printing
machine, the member adapted to transfer a charge
from a charging source to a surface adapted to
receive a latent image and adapted to clean at least
one of marking particles and contamination from
the surface.
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A cleaning and charging system for use in a electro-
statographic printing machine, the system for trans-
ferring a charge from a charging source to a surface
adapted to receive a latent image and for cleaning
at least one of marking particles and contamination
from the surface, the system comprising:

a frame; and

a member operably associated with said frame,
said member being in contact with the surface,
said member adapted to transfer charge form
the charging source to the surface, said mem-
ber adapted to clean at least one of marking
particles and contamination from the surface.

A cleaning and charging system as in claim 2,
wherein said member comprises a blade having a
free edge thereof in a sliding and contacting rela-
tionship with the surface.

A cleaning and charging system as in claim 3,
wherein at least a portion of said blade comprises
an electrically conductive plastic.

A cleaning and charging system as in claim 4,
wherein the portion of said blade comprises ure-
thane.

A cleaning and charging system as in claim 5,
wherein the portion of said blade includes an addi-
tive to assist the conduction of electricity.

A cleaning and charging system as in claim 2,
wherein said blade comprises:

an electrically conductive metal body electri-
cally connectable to the charging source and
operably associated with said frame; and

a flexible member extending from said body,
said flexible member contactable with the sur-
face.

A process cartridge for use in an electrostato-
graphic printing machine for developing with mark-
ing particles a latent image, said process cartridge
including:

a housing defining a chamber for storing a sup-
ply of marking particles therein;

an imaging member operably associated with
said housing and including a surface thereof
adapted to receive a latent image;

a multifunctional member operably associated
with said imaging member for transferring a
charge from a charging source to the surface of
said imaging member and for cleaning at least
one of marking particles and contamination
from the surface of said imaging member; and
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10

an advancing member operably associated
with said housing for advancing the marking
particles on a surface thereof from the chamber
of said housing in a first direction toward the
surface of said imaging member.

An electrostatographic printing machine of the type
including a cleaning and charging system, the sys-
tem for transferring a charge from a charging
source to a surface adapted to receive a latent
image and for cleaning at least one of marking par-
ticles and contamination from the surface, the sys-
tem comprising:

a frame; and

a member operably associated with said frame,
said member being in contact with the surface,
said member adapted to transfer charge form
the charging source to the surface, said mem-
ber adapted to clean at least one of marking
particles and contamination from the surface.

10. A method for developing with marking particles a

latent image, the method comprising the steps of:

applying a charge to a surface of an imaging
member with a multifunctional member;
forming a latent image on the surface;
developing the latent image to from a devel-
oped image;

transferring the developed image onto a sub-
strate; and

cleaning the surface of the imaging member
with the multifunctional member.
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